Calcium depletion blocks proteolytic cleavages of plasma protein precursors which occur at the Golgi and/or trans-Golgi network. Possible involvement of Ca(2+)-dependent Golgi endoproteases.
The effects of calcium depletion on the proteolytic cleavage and secretion of plasma protein precursors were investigated in primary cultured rat hepatocytes and HepG2 cells. When the cells were incubated with A23187, the calcium-specific ionophore, in a medium lacking CaCl2, precursors of serum albumin and the third and fourth components of complement, C3 and C4, respectively, were found to be released into the medium. The addition of ionomycin or EGTA to the medium inhibited the processing of pro-C3 as well. Blocking the secretory pathway either at the mixed endoplasmic reticulum/Golgi in the presence of brefeldin A or at the endoplasmic reticulum/tubular-vesicular structure at a reduced temperature caused accumulation of pro-C3 within hepatocytes or HepG2 cells, indicating that the cleavage of the precursor occurs at a later stage of the secretory pathway. Once the blockade was released by incubating the cells either in the brefeldin A-free medium or at 37 degrees C, the secretion of plasma proteins resumed, irrespective of the presence of A23187. However, the processing of pro-C3 was almost completely inhibited in the presence of A23187, with only the precursor being released into the medium, implying that a decline in Ca2+ levels within the cell modulates the activity of a Golgi endoprotease responsible for the cleavage of pro-C3. When incubated with isolated Golgi membranes, pro-C3 secreted from Ca(2+)-depleted cells was cleaved in vitro into their subunits in the presence of Ca2+ but not in its absence, pointing to the involvement of a Ca(2+)-dependent Golgi endoprotease in the processing of pro-C3. These results collectively suggest that calcium depletion blocks the proteolytic cleavages of plasma protein precursors presumably by exhausting a Ca2+ pool available to the Ca(2+)-dependent processing enzyme(s) located at the Golgi and/or trans-Golgi network.